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Konsvantinova, V,P,, Bilfvestrova, I.M, and
Aloksandroy, K.B. -

The Growir: of Crystals of Triglycine Sulphate gnd T%elr
Phyaical Froperties {Polucheniye wristallov triglitsin-

.-

sutfata i oikh Fizicheskiye svoystva)

Keista. loorafiva, 1939, Vol 4, Kr 1, pp 69-73 (U3SR)
A new ferrcele~=ric. triglycine sulphate (NH20H2COOH)3HQSO4
was aynthesiced by adding 50% H2804 to a boiling solution
of technicai qualibty glycine, NHL?CHgCOOH. Small crystals

were obtaired on ccoling and Swo recrystallisations g?ve
materials sufficiently pure for growing large crystala
whirh wers obtained ty cooling a saturabed sqlutlon over

i0 hours from 52 to 25 “C at a2 rate autqmatical}y con- 4
trolled %o give a constant supersaturation. This sufflce
to grow crystgls of 360 g weight. The measured densiby

was 1,68 g/-m”, For physical measuremegts axes were 5 with
designated as follows: the crystals be¢ogg to.CIass w1i
g ~105°, Y +is the polar axis, Z the direction paralle
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Phe Growirs of Crystals of Triglycine Sulphate and Their Physical
Properties
to the natusal face of the crystal and X makes an
angle of 15 with the c-face, o
The Curie point is about £9,2 - 49,3 “C, the ferroelectric
axis being in the 2 direction, Vielectric constants were
measured with a Q-meter at 500 kc/s on a crystal plate
oriented to + 17, The values:

8.6 833 = 5-7

€11

were found. the dependence on frequency of €op from

200 c¢.p.s. to 10 ke/s at 1, 5 and 10 V/cm being given.
The piezoelectric moduli were found to be:
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differences from specimen to
Y-cut crystals, :
found by an ultrasonlc pulse »
lates with an accuracy of 1-2p.

to 15--20%.
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Acknowledgments are made to Academician A.V.Shubnikov
and I.S. Zheluzov for their advice and to
Ye .M. Akulenok for help with experiments.

shere are 5 figures, 1 table and 6 references, 3 of which
are Soviet, 1 English, 1 German and 1 international.

ASSOCIATION: Institut kristallcgrafii AN SSSR (Institute of
Crystallography of the Ac.Sc.USSR)

SUBMITTED: June 17, 1958
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: SLV/70-4-1-25/26
AUTHORS: Konstantinova. V.P., Sil‘vestroquﬂl.I,,and

Yurin, V.A. ‘
PITIus: Pwinning, and She Dielectric Properties of a Crystal of

Triglycine Sulphate (Dvoynikoveniye 1 dielektrich=skiye
svovetva krictaila triglitsinsul’ fata)

FuHIUDICAL- Kristallografiya, 1689, Voi 4, Nr 1, DP 125-129 (USSR)
ABSTRACT: ‘The  Y-aXi3 in (NHZCHDGOUH)ﬁ.HDSOa is the direction of

terroelecsric polarisation and plates sut perpendicular
teo this axi: wers examined hers, Ehching these plates
showel She twin strusture with individuals from tenths
~f & mrilimetre to several centimetres, The faces at
the *=wo =ads of she po.ar axis are etehed difrferently,
one kind of etenin. giving a matte effect and the axes
of the indfaivals are parallel or anti-parallel to the
plate rnormals., This observation is confirmed by the
complementary patuerns observed on twc sides of the plate,
The hysteresis 1oop (dieliectric hysteresis) of the plate
was studied betweenﬂ~80 and +53 °C, 6The spogﬁaneous
Cardi/2 polsrisation at 23 °C is 2.02 x 107 coulfm”. The
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Twinuing and the Dielectric Properties of a Crystal of Triglycine
Sulphate
coercivity fg most specimens lay between 200 and 300 V/cm,
but some wer §@O to 1 000 V/cm. The dielectric constant
was measured at various frequencies, temperatures and
field strengths; €on snows a sharp dielectric anomaly

(A--point) at 49,2-49.6 °C and €11 also shows a small
peak at this temperature but 555 does not. The

spontaneous poclarisation falls to zero at about 52 Cc.
Acknowledgments are made to Academician A,V. Shubnikov
and 1.S. Zheludev for their advice. There aré 9 figures
and 1 English reference,

ASSOCIATION: Institus kristallografii AN SSSR (Institute of
Crystallography of the Ac.Sc,, USSR)

SUBMITTED: Juns 17, 19%8
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AUPHU IS Silivestrave, L. M., @ iu, d. i
AN .—,,—;-h_,.,;x;,‘fh-»&%_‘_‘%;
TITLE: Effect of the Exposurc of Triglyclne Sulfate Crystals
to Ultravieolet Radlatlon on Thelr Ferroelectric
Propertieus. Brief Commuinilcatlons

FERIODICAL: %rlutallc;raflya, 1560, Vol -, Nr 1, pp 147-150
USSR)

ABSTRACT: Radiatlorn damage effect In Rochelle salt and tri-
plyelne calfate has beero knowns  The authors
furthered the studles. Triglycine sulfate plates,
0.5 to 3.5 mm thlck, parallel to the clenvage
running 1ormal to the polar axls, became dull and
yellow atter 20~ to 30-hr exposure to ultraviolet
radlation emitted Crom quartz-mercury lamps
DRSh-100 uznd SVDSh-250. The hysteresls loops
beeame distorted as shown In Flg, 1. The experinents
revenled that atoorptlon ln 2-nm-thick plates decreases
from nesily complete for stort-wive ultraviolet rajyc

Cuinl 1A to HT% at )\: 250 m'l, and Lo 409 for vioelet rays wilth

T S
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't o the Exposure of Triglyclne Sultate T'dllg ' o
*.,Jf 1o ve Ulur'a"lulp Radlation on Thelr SOV,/T0~-5-1-25/30
vpoelestris Propertles. Brlef Communleatlions

[ 2

Flg. 1. Dlstortion of nyateresis loop in triglyclne
sulfate due to exposure Lo altraviolet radlation:
éag unexposed specimen; (b, o, d) exposed speclmens:

b) hysteresls lcop on weak flelds, (a,, d) en a
saturated flelds.
Cird 2/4
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X. 400 m}L. Shinrb-viieye s with ).x <50 mjL
proved Lo atteet the rerroclectrle propertles’ of
trlplyelne sultfate Lo d sreater extent, The
radiation ctleet was not cont'ined to a surtace
layer as two dit'ferent exporiments verltled,
Ultraviolet radlatton begun Lo alter tie hysterceusis
loop In about 4% seconds; rurther radlation did

Lot abfect spontaneous polarlzation but increased
the coerclve tleld and moved the hysteresis lcop
alon:y X axlu untll o new stable state was achleved
arter b omonths of radlation,  The new state pe-
mained stable evoen atter anncalling above the Curle
pulint for b oto 4 hr, o alter keepling the dnecimin
in oo otrong celectric fleld. e exnpoosur Lo
altraviolet radliatlion proved to deereise the
dielectrie susceptiblility ol trlylyclne culfutce
from 47 to 30 at 25° C. 1/E vs temperaturs curves
(Fliz. 5) polntto the appllcubillity ot the Curle-
Welos Iaw to both exposed and unexposed opeclment

N YA
Curd 3/
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Weeprpiedectele Properties,  DBriof Commnind s “iong

of tirlylyclne snlfate,  Exposure Lo radlatlon changes
the slope of the & v temperabuecurye
and makes the plates less elastle.  Mor Listanee,
=13 oy e -13
o . desreases rrom S7.16 % 10 3 to 8h.un 4 10
:)J - e R 2 2 N R A 2531
eme /dne.,  Plezoelectrle modulus dyg decreases
) - =8 : oo
from ©2.5 2 10 J tc 40.7 =2 10 and 39,2 < 10
: L S
CCSE  unlts after exposure to radiatlon for 12
and 24 hr respectively. The plezolelectric modulus

j OO i IR S
o an expose:d speclmen 1rnereased, however, to 5.5 X

-8

kR lU“ti CGSE units il e appliceation of 1‘1‘:;«';t
clecbrie field.  I.08. Zheludev Inoacknov dledned

tor advice, I. V. Gavrllova ror upevimer...{ Lt_n«.I V. N.
Varfolomeyevae for asslotance, There are 5 {lpures;
and 7 references, 9 Sovlet, 1 Indian, 1 U.S'. The
U..,. reforence ls: AL G. Chynoweth, Phyo. Rev.,
113, 150-166 (19573).
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Py, 5. Dependence of 1/8 on ten‘.pex‘att.u‘qi‘or ‘
triglycine sulfate crystalss (1) unexposed speclmen;
(2) exposed specimen.
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2013/B063
AUTHORS : Konata;tinova, v. P., Sil'vestrova, I. M., Shuvalov, L.A.,
_———‘__——_—

and YurinI V. A.

\
TITLE: Production and Piezoelectric Properties’of Crystals of
Deuterized Triglycin Sulfate

PERIODICAL: Izvestiya Akademii nauk SSSR. Seriya fizicheskaya, 1960,
Vol. 24, No. 10, pp. 1203-1205

TEXT: Monocrystals of deuterized triglycin sulfate (DTGS) were obtained
from monocrystals of ordinary triglycin sulfate (TGS) dissolved in D,0.
The solution was boiled, whereupon large DTGS monocrystals with a weight
of up to 100 g were bred from it. The external form of the DTGS crystals
ijg the same as in TGS crystals. In their symmetry they belong, like ‘
TGS crystals, to the monocline system. The form of the domain boundaries
in DTGS crystals is shown in Fig. 1. Measurements have shown that the
jependencies of all of the characteristics of reversion of polarization
on temperature, on the field, on the frequency, and other quantities
(Figs. 2-5) in DTGS crystals exhibit a qualitative similarity with the

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001550620002-0"
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production and Piezoelectric Properties of 4s/o4a/6o/024/o1o/ooe/055
Crystals of Deuterized Triglycin Sulfate BO13/B063

corresponding dependencies of TGS crystals. Fig. 6 illustrates the rela-
tions imax/s = f(E) and 1/-:max - £(E), taken at different temperatures.

(s - electrode area. E - field strength during the pulse). Fig. 7 gives
the temperature dependence of mobility p, as calculated from formula

d
W= (€ -5 (d - thickness of plate, E_ - activation field).

T
nax

Owing to the fact that DIGS crystals, compared with TGS crystals, are usable Q></
within a much wider temperature range, and that their characteristics at

room temperature exhibit a lesser temperature depend ence, they can be used

in the same cases as the TGS crystals in spite of their considerable elec-
trical hardness. The authors thank I. S. Zheludev for his discussion of

results, and Ye. M. Akulenok, K. A. Pluzhnikov, and L. N. Kurnakovska¥a

for assistance given in the experimeniafATﬁé present paper was read a

the Third Conference on pPiezoelectricity which took place in Moscow from

January 29 to 30, 1960. There are [ figures and 8 references: 5 Soviet.

ASSOCIATION: Institut kristallografii Akademii nauk SSSR
(Institute of Crystallography of the Acadenmy of Sciences
USSR).
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4.5 300 5/048/60/024/010/010/033
BO13/8063
AUTHOR: Siltvestrova, I. M.
TITLE: The Problem of Light Receivers Based on the Pyroelectric
Effect

: AQ
PERIODICAL: Izvestiya Akademii nauk SSSR. Seriya fizicheskaya, 1960,
Vol. 24, No. 10, pp. 1213-1215

TEXT: This article deals with the possibility of using triglycin sulfate
cryatals as light receivers. For this purpose, the author chose a simple
position for the crystal relative to the incident light (Fig. 1). The
circuit diagram of the experimental arrangement igs shown in Fig. 2. The
measurement of the temperature dependence of the pyroelectric voltage is
illustrated in Fig. 3. A marked increase of sensitivity of the receiver
was found in the temperature range about 40 C. From 46 4+ 47° onward it
decreases considerably. The effect of the d-c voltage on the course of

the pyroelectric voltage at different temperatures is shown in Fig. 4. The
effect of a constant field causing polarity reversal upon the pyroelectric
voltage of the receiver at 20°C is shown in Fig. 5. The hysteresis depen-
dence of the pyroelectric voltage on the magnitude of the field is clearly

Card 1/2

AT Y = e e e 2 R
T e T e B T BT e T e S e T S P syt ™ 2 %

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001550620002-0"



"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001550620002-0

&&aﬁiﬁiﬁﬂmﬁms RN RSN ESEPILUIRECLPAR Pk S PSS EREREN USHRE" MEGSICT R E THREIENEY TR it bR e g

85001

The Problem of Light Receivers Based S/048/60/324/010/010/033
on the Pyroelectric Effect B013/3063

seen therefrom., The coercive field of the sample estimated from the
measurements has a strength of 400 v cm-'. This value agrees with the data
from Ref. 4. The results obtained lead to the following conoclusion:

The crystal under consideration isoa particularly suitable light receiver
in the temperature range 40 + 45.5 C where its sensitivity increases

2.9 ¢ 2.7 times, compared to its sensitivity at room temperature. Up to
50°C it is necessary to apply strong polarizing constant fields to the
sample, Fields up to 180 4 200 v cm=1 and with opposite polarity do not
uffect the sensitivity of the receiver. The author thanks Yu. N, Sil'-

vegstrov for making available the circuit diagram of an amplifier, and

V. P. Konstantinova for various samples. The present paper was read at

the Third Conference on Piezoelectricity, which took place in Moscow

from January 25 to 30, 1960. There are 5 figures and 4 non-Soviet referen-
ces.

ASSOCIATION: Institut kristallografii Akademii nauk SSSR
(Institute of Crystallography of the Academy of Sciences
USSR)
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24 7260(10412, 100 355%) 3006/203

AUTHORS Konstantinova, V. P., gil'vestrova, I. K., ghuvalov, L. A«
and yurin, V. A. o —
1\

TITLE: production of and Some Ferroelectric Properties’'cof
Lithium Hydroselenite N

PERIODICAL: zvegtiya Akademii nauk SSSH. Seriya fizicheskaya, 1960
Vol. 24, No. 1%, pp. 1318 - 1323

TEXT: The present paper is a reproduction of a jecture delivered on the
3rd Conference on Ferroelectricity, which took place in Moscow from
January 25 to 30, 1960. Lithium hydroselenite (denoted by LHS), v(

LiIISeOB-H2SeO3 form monocline crystals of the space group Pn' Already in

Hef.1 it has been identified as ferroelectric, and some data were given.
In the present paper the authors first describe the synthesis and che-
mical properties of this compound. Fig.t shows the solubility of LHS as
a function of temperature (straight line), from which 1t may be seen
that this crystal may be grown in the usual manner by temperature

Card 1/3L~
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decrease. A monocrystal of 100 g grown by the authors is shown 1in Fig.2.
The fusing pnint of LHS was found to be at 110.5°C, density -

~

¢ = 3.185 g/cms. the angle of monoclinity was ?OSu. The orientation of

“he crystallographic axes and the posivion of the main faces are shown

in Fig.3. Fig.4 shows *he various hysteresis loops, which are found to

axiet 1n the individual crystallographic directicons of LHS. Also the

dire-ti1on-dependence of the dielectricity congtan* 631 (broken line) and
P4

*he spontaneous polarization Pg 1n the cleavage face are shown. Figs.5-6 '
show £, the coercitive force E; and trne spontansous polarization as a \)(
fur-tion of temperature. It was found =~ha% £ and P_ in:rease with in-
creasing temperature, whereas E. deareases. rFig.7 shcws & as a function
A~f the electric field strength at various frequencies.(E~) in all cases
has a maximum. The authors thank V, A. [Frolova, L. M. Kurkovskaya, and
%. A. Pluzhnikov for their collaboration and 1. Q. Zheludev for valuable
advice There are 7 figures, 1 table, and S references: 3 Soviet and

2 Us.
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AUTHOR: gilt'vestrova, I. M.
TITLE: The Dependence of the Plasticity Constant s!, of a

33
Triglycine Sulfaté\Crystal on a Congtant Field Within
the Range of Curie Point

PERIODICAL: Izvestiya Akademii nauk SSSR. Seriya fizicheskaya, 1960,
vol. 24, No. 11, pp. 1337 - 1341

TEXT: ‘he preseni paper is a reproduction of a lecture delivered on the
3rd Conference on Ferroelectricity, which took place in Moscow from
January 25 to 30, 1960. The author gives a report on experimental in- \71

vestigations of the influence exerted by a constant electric field Eg
upon s}, of triglycine sulfate (T¢S) in the viecinity of the Curie point.
The mezgurements were, ag usual, made by recording the resonance- and
antiresonance frequencies of a vibrating TGS Y-cut, the size of the
samples being 468.73 x3.5X 1.5 mm. The Curie point of the sample was (if
Ecno), about 49.1°C, if EC-1000 v/cm, about 50.3°C. The results obtained
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by investigations are all illustrated in form of diagrams. Fig.1 shows
the resonance frequency f, as a function of E (polarity is reversed) at
various temperatures. The curves show that in reversed polarity f, de-
creages rapidly, after which it increases again; this is all the more
the case the closer the temperature approaches Curie point. At 48.4°c,
the original f value was no longer attained by (- & +) reversed polari-

tv. Fig.2 sh t and 4s' /8! t erature functions. sl!, incr
y- Fig.2 shows s, 53/555as emperature functions. sj, eases

with increasing temperature, and after the peak falls very quickly at
Curie point. While Af, changes from 50 cps at 20°C to 950 at 48°C,

As§5 changes from 0.36'10-15 to 6.12-10-13cm2/dyn within the same tem-

perature interval. Fig. 3 shows the dependence of fr and far (anti-
resonance frequency) of E at reversed polarity, Fig.4 shows 535 as a

function of E, and Fig.5 shows the coefficient K as a function of E;
the temperature data given beside the curves are in centigrades. K is
the electromechanical proportionality factor, defined by
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Consiant TField ‘fithin the Renge of Curie Point : .

‘r 1/2
d%% = K,;Z%g 5%3. s where d%3 is the piezoelectric modulus, 222 - the
ditlectric constant., From the results obtained it may be concluded that,
the greater the constant field applied, the less the crystal will be cen-
trically-symmetric. The author thanks I. V. Cavrilova for placing the
sagples at her disposal, and L. A. Shuvalov for discussing the results.
ThQre-arc 5 figures and 2 references; 1 Soviet and 1 Japanese.

ASSCCIATION: Institut kristallografii Akadenmii nauk SSSR (Institute of
: Crystallography of the Academy of Sciences USSR) /

| . S
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Dielectric properties of deuterated triglycine sulfate crystals.
Kristallografiia 6 no.4:582-590 Jl-Ag '61. (MIRA 14:8)

1, Institut kristallografii AN SSSR.
(Glycine crystals-—Electrical properties)
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! TITLE: Investigation of the gpectral relationship of the Young modulus and the
\1 1ogarithmic decrement of 1ongitudinal oscillations along the C axis of a gadmium
. e ]

slxlfid-gfrystal in the region of its photOSensitivity 1]

vV
SOURCE: Ref. zh. Fizika, Abs. 6ET10

|

i

. REF SOURCE: Sb. Nekotoryye VOPT: yzaimodeystviy?d ulttrazvuk. voln s eleklronam'

. provodim. v kr'\stallakh. M., 1965, 47-65 \

i

Toric TAGS: Young modulus, cadmiuim gulfide, wave propagatio™ elastic Wave
- standing wave, photoscnsitivity

‘ AES’I‘RACT: A method has been described for qetermining somne par:\nmters needed:
| for an'\pl'\ﬁcalion of the supersonic waves, including clastic constant waves in the i
i direction of wave prop:\gation, the clcctrom«:chanical bonding coef[icient, and the
' gampie conductivity. From the measured values of changes in the logarithmic

: :lccrcmenl of attenuation and the elastic moduli, it is possible to determine the

: ‘-‘;,n:t,Lr:\l region where an elechron interaction of cnnducliv'\ly with the gtanding and
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;ACCESSION NR: AP5008473 $/0070/65/010/002/0252/0255

! 24
|AUTHOR: Belyayev, L. M.; Krasil'nikov, V. A.; Lyamov, V. Ye.; Panova, V. P.; 77
!sil'vestrova, I. M.; Smirnov, S. P.; Gil'varg, A. B. 2

| e ’ ‘

éTITLE: Interaction of ultrasonic waves with conduction electrons in cadmium sulfide -
1
;SOURCE: Kristallografiya, v. 10, no. 2, 1965, 252-255 , :

i .
TOPIC TAGS: cadmium sulfide, ultrasonic wave, photoconductivity

'ABSTRACT: The strong interaction of conduction electrons with acoustic wayes along
ldefinite crystallographic axes in CdS, together with the photoconductivity of this
isemiconductor material, which facilitates changing the electron concentration, make
icadmium sulfide an excellent material for studying the interaction of ultrasonic
iwaves with conduction electrons. These interactions take the form of attenuation, -
tamplification or modulation of the ultrasonic wave, a change in the voltage-current | -
:characteristics of the crystal in a strong electric field, or an electroacoustic
‘effect. All these effects were studied in CdS crystals grown from a melt. The . |.
%specimens were cut into bars 4x6x 7-8 mm, The hexagonal axis of the crystal was
|oriented both parallel with and perpendicular to the long d{mension of the bar.
|Dark conduction was 10719.30™% Qecm !, Illumination reduces the conductivity to

I N
ICurd 1/?,;/ _ h ) ' T S

e e Ll G e -
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!

'10-4-5-10"3 f+cm~!. The ends of the specimens were coated with indium by vacuum -
"deposition. It was found that the maximum change in elasticity and in the damping
constant takes place at maximum photosensitivity. Amplification of ultrasonic
‘pulses was observed in some specimens when measuring attenuation with the appli-
‘cation of an external electric fleld. The amplification amountad to 2.5-3 db/mm -
for a frequency of 24 Mc and 4 field strength of 1200 v/cm. Voltage-current char- |
acteristics show a deviation from linearity (current saturation) when the drift L O
rate of the electrons is greater than the speed of the transverse or longitudznal
ultrasonic waves (depending on the orientation of the specimen). Nonlinearity
increases with the conductivity of the crystal. Drift mobility was found to be
130-150 cm?/vesec. The sign of the electroacoustic emf corresponds to n-type
conductivity in CdS. The pulse amplitude of the acoustic emf is on the order of
dozens of millivolts. Orig. art. has: 3 figures.

ASSOCIATION: Institut krietallograﬁi AN SSSR (Institute of Cx'ystallography,

Academy of Sciences SSSR)

SUBMITTED: 20May64 . ENCL: 00 R 'SUB COIE: - S5» MP
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| ACC NR: AP5028107 Rl 07 s unck cas: UR/0048/65/029/011/2005/2008

ATINY Y, 5 ¥, 5§ Y, so N,

AUTHOR: ﬂll'xggtrova, I.M.; Yurin,V.A.; Shuvniov, L.A.; Podlesskaya, A.V. [?‘ [

ORG: none yd (:’ l
% 55

TITLE: The piezoelectric effect and internal friction in gah ma-irradisted Rochellg

ey B3t crystals fReport, Fourth AlleUnion Conference on Ferro-electricity held at
Rostov-on-the Don 12-16 September 19637 ﬂl:

SOURCE: AN S$SR. Izvestiya. Seriya fizicheskaya, v. 29, no, 11, 1965, 2005-2008
I S s 20,0
TOPIC TAGS: fe¢ crystal, ‘single crystal, gamma irradintion, giezoelqgtri&

| crystal, olastic modulus, internal friction, electric field

ABSTRACT: The authors have measured the piezoelectric modulus d“, the electro-~
mechanical coupling constant kiq, the elastic compliance sJ2, and the damping constant
d for longitudinal mechanical vibrations, of 7-irradiated 459 X~cut Rochelle salt
crystal bars at temperatures from 0 to 35%C amg (in the case of sj, and di4) in the
!prcsence dc bias field up to 3 k/cm. The crystals were irradiated (naximunm dose,
;1.2 x 107 roentgen) at 3-5°% and stored at this temperature for 1-2 days before
measurcement. The plezoelectric effect was investigated by the resonance-antiresonance
method and the internal friction was measured by the technique described by L.A.Shuva-
lov and Yu.S.Likhacheva (Izv.AN SSSR. Ser. fiz., 24, No. 11, 1216 (1960)). The effect
of 7 irradiation on the temperature dependence of all these quantities was similar to

Card 1/2
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(V.A.Yurin, Izv. AN SSSR. Ser. fiz., 29, 2000 (1965) /see Abstract AP5028106/): the

{ sharp naximum at the Curie point was reduced in magnitude, broadened, and shifted to
lower Lemperatures; in the mogt highly irradiated samples none of the moasured quanti-
ftics showed maxima and they were all nearly independent of temperature. The measure—
I ments of s3o ang ¢14 in the presence of bias fields were made at 12°%C. In unirradi-
ated samples both these quantities showed sharp maxima at zero biag. The effect of
increasing irradiation was to broaden thege maxima, shift them to higher biag flelds,
| and finally to wash them out. The occurrence of maxima in 852 and dj4 at non-zero biaﬂ
| {ields was associated with the appearance of double hysteresis loops, the bias at whicH
these quantitics weore maximum being approxirately the critical field for the double )
loop. As the 7 irradiation was increased, the maximum values of 552 and dj4, as well
as their values at zero bias, tirst decreased, then increased, and 1inally decreased

again. The authors thank A.A.A al'tsov and K.A.Pluzhinov for assistance in performing
the experiments. Orig. art. has: 3 1%:"8. _,,vﬁ’

SUB CODE: 98,EM ,ME SUBM DATE: 00/ *~
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}\UTHOR: Belyayev, L.M.; Gil'varg, A.B,; Panova, V,P,; Sil'vestrova, I.M.; IJ}
Smirnov, 8.9, ° i ' ' o g +1

ORG: r\xone

TITLE: Growing of CdS orystals from a melt and study of their properties
presented at the Third Conference on Crystal Growing held in Moscow from 18
November, 1963] \ﬂ

SOURCE: AN SSSR. Imstitut kristallografii. Rost kristallov, v, 6, 1965, 255-260

TOPIC TAGS: cadmium sulfide, crystal growing, photoconductivity, piezoelectric
property, zone melting, photosensitivity, crystal defect, dark current, volt ampere
characteristic .

!

ABSTRACT: The Paper describes the apparatus and methods for growing crystals of
type AIBVI from a melt at high pressure %m gja.ls with a study of the photoelectric,
piezoelectric, and other properties of thd dS'drystal. The apparatus, the diagrams of
which are given, made it posaible to carry ouf the growing from the melt under pressure
both by the method of directional removal of heat and by the method of zone melting, / q

lC;;rd 1/2
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photoconductivity in the 540 — 800 myu range.

gonance methods. " Authors t

K.1. Gusenkova, A.V. Podlesskaya, F.1. Dmitriyeva, and V.F.
g 1 ESEe."

90 / SUBM DATE: none / ORIG REF:
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ed the presence of a substantial
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tion of defects and possible copper fmpurities, The difference of dark conduc-

1 ¢m-1) indicated that individual crystals and various portions
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ORG: Institute of Crystallography, AN SSSR Moscow (Institut kristallografii, .
AN SSSR) 1

TITLE: Changcs in the natural frequency and Q-factor of a photoconducting
piczoresonator composed of quartz ayd cadmium sulfide exposed to light

=7
./

\? ’
SOURCE: Chexhoslovatskiy fizicheskiy zhurnal, v, 16, no. 6, 1966, 506-515

TOPIC TAGS: piezoresonator, composite piezoresonator, photoconducting
piczoresonator, quartz resonator, cadmium sulfide piezoresonator, resonator,
crystal resonator

AY
ABSTRAC{: The author presents the results of an experimental study of Young's
modulus and the logarithmic decrement of damping in a crystal grown from the |
melt within the crystal's photosensitive region. The study was based on measure- -
ments of changes in the natural frequency and the Q-factor of a resonator com-
posed of quartz and CdS. The results obtained showed that the spectral depend-
ence of the damping decrement was in agreement with theoretical findings, The ™

_Card_1/2
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speciral depencence of Young's modulus, however, was found to agree only

qualitatively with theoretical findings; quantitative agreement was only partial.
The study showed that by measuring changes in decrement and in Young's modulus,
it is possible to determine the crystal's spectral region of maximum reaction !
between conductivity electrons and the standing elastic wave, its electromechani-
cal coupling ccefficient, elastic constant, and conductivity. Such measurements
may be used as a basis for selecting crystals for ultrasonic magnification and the .
manufacture of resonators whose Q-factor and frequency are a function of light.

Orig. art. has: 12 figures. [Based on author's abstract] [SP] .

i
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AUTHOR: Belyayev, L. M., Gil'varg, A. B.; Panova, V. P, ; Sil'vestrova, I 'M.;
Smirnov, S. P, T ——

. Y ..
TITLE: Growing Qadmium' sulfide crystals from the melt and an investigation of their
properties ' S N

SOURCE: Ref. zh, Fizika, Abs, TA435 .

REF SOURCE: Sb. Nekotoryye vopr. vzaimodeystviya ul'trazvuk, voln, s
elektronami provodim. V kristallakh, M., 1965, 33-46
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photoconductivity, visible region, dark current, piezoelectric modulus, elastic
modulus

D
ABSTRACT: A description is given of apparatus for growing {ar‘e crystals of the

AHBVI type from the melt under pressure, both by the method of controlled heat
removal and the method of zone refining. The working space is heated by using
a resistance furnace or high-frequency current, Cadmium sulfide monocrystals are
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obtained and measurements were made of their photoelectric and optical properties | .
ansmission spectrum in the visible region, dark

(spectral photoconductivity curves, tr

current volt-ampere characteristics, lux-ampere characteristics) and piezoelectric

moduli and elastic moduli at a constant field intensity and constant inductance. The
nt with published data on crystals grown

results were found to be in good agreeme ,
from the gas phase. However, the monocrystals obtained from melt are found to be
less homogeneous. See also-Ref, Zh. Fiz. 1966, SA553. L/ Rashkovich, (Trans-
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AUTHOR: Krasil'nikov, V, A,; Belyayev, L. M,; Lyamov, V. Ye,;
Sil'vestrova, I. M., Uchastkin, V. I.

TITLE: Investigation of the acoustical-electrical effect in cadmium sulfide
monocrystals

SOURCIL: Ref. zh., Fizika, Abs., 8E550

REF SOURCE: Sb. Nekotoryye vopr. vzaimodeystviya ul'trazvyk, voln s
elektronami provodim. v kristallakh. M., 1965, 95-110

TOPIC TAGS: crystal, cadmium sulfide, monocrystal, acoustical electrical
effect

ABSTRACT: A study was made which showed that within the frequency range of
20—-75 Mc, the Weinrich formula is satisfied (at least qualitatively) in piezo-
semiconductors for the acoustic electric effect (AEE). In cadmium sulfide mono-"
crystals AEE is considerable and because of its linear dependence on ultrasound
may be used to measure ultrasound intensity in solids, The spectral character-
istics of acoustic-electric emf (AEMF) do not agree with the theoretical (see
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reference 8E549 in the issue), The sharp increase in AEMF under nonuniform
illumination of a sample makes it possible to use this method for increasing the
sensitivity of acoustic-electrical meters in practical applications of AEE,
[Translation of abstract] [SP]
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'USSR/Phys( -8l (hamistry - Thermodynamics, Thermochemistry, Equilitria,
Physizal Cremical Analysis, Phase Transitions. B-3

Abs Joar: Keferat. Znrurual Knimiya, No 2, 1958, 3815.

Avshor ¢ B.G. Korsrunov, NJ.A. Sil'vestrova.
Inst : Mossow Irstituts of Fine Chemical Technology.
Ti:le : Stndy of Interaction Between Niobium Pentachloride and

Zircorinm Tatrachloride with Magnesium Chloride in Melte.

Orig Pub: Tr. Mosk. in-ta tonkoy khim. tekhnol, 1956, vyp. 6, 21-25.

Abstract: The: f:sibility graphs of the NbCls - MgCl, and ZrCly - MgCla
syshame were ¢%1died. The solubility of MgCl.a in melied NLC1.-
and ZrCl,, 1is vary little. The eutectic of the lst system is
at 97% ~f NMoCl,~ and 192°; the eutectic of the 2nd syshem 1s at
98.5% of ZrCl,, and k26". NbCl, and ZrCl, do not diseolve in
melted MeCly. The vapor pressure of NbO,-on the melted mixhure
-f 304 hy weight of MgCl, end 70% by weight of NbO.~ determined
by *he fiow mettod (chlorine the carrier) is approximately equal
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A%s Jour: Refarat. Zhurnal kKhimlya, No 2, 1958, 3815.

%0 the NbCls vapor pressure at the corresponding temperaturs,
wni~h indicates the possibility of a complete separation of
NbCl,- and ZrCl, from MgCl, by sublimation.
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ORG: Physicotechnical Institute ofNLow Temperatures AN UkrSSR, Kharkov (Fiziko- 2
tekhnicheskiy institut nizkikh temperatur AN UKrSSR [5
TITLE: Mechanical properties of polycrystalline ammonia under unilateral compres-
sion 4
SOURCE: Fizika tverdogo tela, v. 7, no, 9, 1965, 2739-2792

. 2, MUy S O
TOPIC TAGS: ammonia, solid mechanical property, low temperature

ABSTRACT: The strength and ductility of polycrystalline ammonia are studied as func-
tions of temperature under unilateral pressure. Cylindrical specimens 10 mm in dia-
meter and 40 mm long with uniform microstructure and polished ends were etudied at
temperatures from 77 to 160°K. Curves are given for the breaking point, limit of
proportionality and relative compression as functiors of temperature. These data
show that crystalline ammonia héh extremely low strength properties and ductility.
Solid ammonia is quite bzittle‘at the temperature of liquid nitrogen and shows elas-
tic deformation right up to the breaking point. At stresses of 0.5-0.6 kg/mmz,cracka
are formed parallel to the axis of the specimen with an accompanying characteristic
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sound and a slight reduction in loading (uwp to 100 g). The final breaking stress of
0.8 kg/mm? remains constant throughout the experimeatal temperature range. At this
point there is an instantaneous reduction in loading to zero and the specimen is '
shattered. The shape of the fragments and the slight degree of deformation before
the breaking point show that cleavage is the mechanism responsible for fracture of
ammonia crystals between 77 and 130°K. Above 130°K (0.6 T ), the ductility of the
specimens increases and creep is cbserved under a coastant load., Shearing is respon-
sible for fracture above this point since cleavage strength remains nearly constant
with temperature, while an increase in temperature causes a considerable reduction
in shearing strength. The relationship between rate of uniform creep V and stress ¢

is V= Aon, where A and n are constants equal to 500 and 5 respectively at 160°K and
stresses greater than the limit of proportionality. The energy of creep activation
is found to be 5.6 Kcal/mol. This is approximately 10% lower than the heat of sub-
limation for solid ammonia. Orig. art. has: 3 figures. ’

SUB CODE: 07,20/ SUBM DATE: 16Apr65/ ORIG REF: 005/ OTH REF: 010
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PROEMYATLIOV, A L. PUSTOYALRY, V.V, SIL'VESTROUA, T.V.; STARTSEV, V.1,

Temp-rature dependence of tho haminess of erystalline ammonia,
Uxr.fiz.zhur, 10 no,10:1127-1132 0O '55.
(MIKA 19:1)

1. Fiziko=tekhnicheskiy institut nizkikh temperatur AN UkrSSR,
Khar'vov, Submitted December 15, 1964.
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SAPUTRYAYEV, B.A.; SIL!VESTKOVA, T. Ye.
Quantitative determination of benzohexomium with the cation

chans KU-1. Med. promyshl. SSSR 17 no.8:37-39 Ag'€3
exchange resin promys (T 1542)

1. Ler inrradskiy khimiko-farmataevticheskiy institut.
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e T

Various methods of imparting water-repellent properties to
cotton fabrics. Tekst,prom. 22 no,12:52-57 D '62,
(MIRA 1631)
1. Sotrudniki TSentral'nogo nauchno-issledovatel'skogo 1nat1tn.p
khlopchatobumazhnoy promyshlennosti,
(Waterproofing of fabrics)
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SIL'WESTROVICH, I. I.
Electron-microscopic study of the surface of electrodes in a glow discharge.
A. M. Shemaev, A. 1. Frimer, andfI. I, Sil'vestrovich. Inv:st.Akad.Namk S.5.5.R.,
Ser.Fiz. 15, L13-17(1951).- Sheet ekctrodes of Ni,Ag,Ta,Mo, and W were sealed in
discharge tubes 25-30 mm. outside diameter, 120 mm. long, filled with Ne of 600 p press
and operated on 3-Skv. a.c. or d.c. The tubes operated on the purp (at constant
pressure) or were sealed off the pump and cleaned up (variable pressure). Ta,for
example on & d.c. supply,cleaned the gas up entirely in 1 hr. Electron micrographs
show that low-melting materials such as Ni on a.c. and at constant pressure give
surfaces covered with a no. of cones and traces of melting which later go over into a .
. large, partially molten structure. On d.’g_\ the structure with molten cones is enhanced.
In refractory metals the cathodes are etched and the cubical structure appears. At
variable pressure the etching effect appeurs also on Ni without traces of melting.
Islands of insultating materials enhance the effects considerably because of local
high-field strength reglons, Etching at variable gas pressure is recomnenced for metal-
lographic studies in preference to chem. etching. S.P.
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SILUSRSERQIICY, S.I., kandidat tekhnicheaskikh nauk, redaktor; SHILOVTSKVA,
L.M., redaktor; PANOVA, L.Ya., tekhnicheskiy redaktor

[The effect of hlaating in the ground and celculation of charges;

collacted articles] Daistvie veryva v grunte 1 raschet zariadov;

sbornik statei, Moskva, Gos. 1zd-vo lit-ry po stroitel'nym materialam,

1954, 128 p, [Microfilm] (MIRA 8:2)
{Blasting)
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Translation from: Referativnyy zhurnal, wlektrotexhnika, 1957, M= pp.13-14 {UssR)

AUTHOR: SiPvestrovich, S.I.
S —
TITLE: Frit Cordierite Porcelain (Frittovyy kordiyeritovyy farfor)

PERIODICAL: Trudy Mosk. khimiko-tekhnolog. in-ta, 1956, #2:, pp.100-112

ABSTRACT: Oordinary feldspar porcelain canrot meet thae requirements of various branches
of industry. Its inadequate physical, mechanical, and thermal properiies are
due to the high (50~60%) content of the quartz-feldspar vitreous phase.
Frit-type porcelains were investigated in which the feldspar had been partly
or completely replaced with the frit, i.e., an artificial glass with the
composition 2Mg0- 24150353102 corresponding to nonferrous cordierite. Frit
glasses produced by melting together of magnesite, kaolin, and quartz sand
have higher viscosity, higher dissolving capacity toward quartz and clay
materials, and have a higher tendency to erystallize particularly in the
interval 1320-1360°C. Sintering of the cordierite porcelain takes place in
a shorter temperature interval as the process is more rapid than in the case
of feldspar porcelain. A characteristic feature of microstructure of the
cordierite porcelain is the new crystalline formations in addition to the
mullite crystals; the new crystals are due to cordierite frit. The glass

Card 1/2 phase is of grainy nature and is much less extensive than in feldspar porcelain.
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Translation from: Referativnyy shurnal, Elektrotekhnika, 1957, Ni¢. p.14 (UssR)

In this connection specimeas of cordierite porcelain have higher (25~35%)
mechanical strength, higher fire resistance, aad very low coefficient of
linear expansion (0.6 to 1.5x107° degree~! at 20°C). Specimens of feldspar
cordierite porcelains also show an inerease in the mechanical strength.
Bibliography: 22 titles

N.V.H.
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KRKSHKOV, Anrtolly Pavlovichy SAKL.YBSTROVICH, S.I., nauchnyy redaktor;
GOMOZOVA, N.A., redaktor; GLADKTEH, §.N., { ekhnicheskiy redaktor.

[S11icon organic compounds in engineering] Kremniforganicheskie

soedineniia v tekhnike. lzd.2-oe, perer. i dop. Moskva, Gos.izd-ve

pe stroit, matsrialam, 1956, 288 p. (MLRA 10:4)
(Silicon organic compounds)
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MATVEYEV, M.A.; SIL'VESTROVICH E;.; nauchnyy redaktor; NIKOLAYRVA, N.M.,
redskto;n-,YIT’tﬂvxfﬂﬁ%ﬁ., tekhnicheskiy redaktor

[Solubility of glese forming sodium silicate] Rastvorimoet!
stekloobrasnykh silikatov natrila. Moskva, Gos.izd-vo lit-ry
po stroit.materialem, 1957. 94 p.

(MLRA 10:9)
(Sodium silicates)
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SIL!'VRSTROVICH, S.I.; LEYBUSH, V.l., redaktor; PYATAKOVA, N.D.,
el SRS ENesity=-redaktor,
[Explosives and specificationms for thelr safe ltorasolk:zry;chntn
slavin 1kh besopasnogo khraneniia., Moskva, ZrTom-
veshchestva 1 uslyy pa " 3]

stroiizdat, 1957. 98 p.
B {ves--Safety measures)
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SIL'VESTROVICH, S,1.: SEBTYURIN, G.G.; TERESHCHERKO, S.G.

e © bt e S I
Use of finely dispersed materiuls in glass mamufacture. Trudy MKHTI
n0,241279-297 '57, (MIRA 1136)
(Glase manufacture)

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001550620002-0"



"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001550620002-0
‘ ———————T—— ——| T

PAVIUSHKIN, N.M,; SENTYURIN, G.G.; SIL'VESTROVICH, S.I., kand.tekhn.
nauk, nauchnyy red,; GLADYSHBVA, S.A,, red.; GILSNSON, P.G,,
tekhn.red.

(Handbook of glass technology] Praktilkum po tekhnolosii atekla.

Moskva, Gos.izd-vo lit-ry po stroit.materialam, 1937. 154 p,
(MIRA 11:1)

(Glass)
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SIL'VESTROVICH, S.I.

Stained opal glass, Trudy MEHTI no,2W:298-313 '57, (MIRA 11:6)
(Glass, Colored)
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Card 1/2

Kitaygorodskiy, I. I., sov/72-58-11-6/15

_Sil'veatrovich, S. I., Chetverikova, L. H.
€

Technical Stone From Glass Corundum (Tekhnicheskiy kamen!
iz steklokorunda) [{

Steklo i keramika, 1958,4 Nr 11, pp 17 - 21 (USSR)

The synthesis of thick, sintered glass corundum was
previously only carried out for the process of producing
fire-resistant materials, as can be seen from the papers

of I. I. Kitaygorodskiy, N. V. Solomin, A. I. Polinkovskaya,
and S. F. Volcharov (Ref 1). 1In the work reported in this
paper the authors used alkali-low and alkali-free aluminum-
silicate glasses with high A120 and kig0O contents, whose
positive influence upon tine 31n§ering and strengthening
processes for ceramic materials was demonstrated in the
paper by S. I. Sil'vestrovich (Ref 2). The chemical composi-
tion of the glasses and their characteristic properties are
civen in table 1. The gradation of grain sizes and the
specific surface of the fine dispersion powder of the glass
and the electrocorundum are given in tabie 2. The influence
of the kind and amount of the glassy phase upon the degree

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001550620002-0"
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Technical Stone From Glinme Corundum sov/72-58-11-6/15

of sintering and strengthening of the glass corundun is
indicated in figure 1, while the influence of the burning
temperature is shown in figure 2. Table 3 shows the values
for the characteristic: physical and technical properties of
the synthetic glass corundum. Experiments showed that the
¢greateat strength of the glass corundum is related to an
optimal content of the glassy phase. Table 4 compares the
physical and technical properties of the natural stones
upate, jasper and quartzite. The glass corundum is not
inferior in its heat mecnunicel properties to the naturally-
occurring stones. There are figures, 4 tables, and 4
refarences, whizh are QSoviet,

Card 2/2
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FHAZE P RCCOK EXPLOITATION 30?/359;
- Vses:yuznnye ki.imicheskoye obshchestvo imeni D.I. Mendeleyeva
[ ]

Silikatys; sbornik stetey po khimii i tekhnologii silikatov, vyp. ' (Silicates;
G-llecticn of Articles on the Ghemistry and Production of Silicates, Ko. 1)
roscow, Gosstroylzdat, 1959. 105 p. Errata slip inserted. 3,000 copies
printed.

Editorial Beard; M.A., Matveyev (Resp. Ed.), Yu.M. Butt, and M,0, Yushkevich;
Ed. of Publishing House: V.A. Rozanovaj Tech. Ed,: N,I. Rudakova.

PURPOSE: This booklet is intended for chemists and geologists interested in
silicate analysis.

CIA-RDP86- 00513R001550620002 0
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COVERAGE: This is a collection of articles on the chem!stry and technelcgy of silicates.

Tre contributing authors discuss the effect of admixtures on sintering pro-
cesses and on the properties of Portland cements. TlLe text alsc discusses
tre propérties of certain glasses, the processing of ceramic materials, the
process of drying facing tile, the stability of sclid solutions of calcium

Card 1/3
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Jilieutes; ollection (Cont,) Sov/3592

alumcferrite, the activaticn of cement, the productior of aluminous cement,
+r.e preparaticn f pulping rolls, the interaction of guartz with lize, and
varizus problems related to the production of silicate-calcite materials.
i~ perscnalities are mentioned. References are giver & the end of each
articles

"AJLE O (JOHA ul;v:

3il'vestrovich, 5.0, The Properties of Fluoride and Phcsphate Opaline
Glasses. 3

Kitaygaydskily , 1.1., and Ts.}. Gurevich. The Effect cf fmall Additions of
Certain Orides «n the Process of Sintering Alumina. 14

“anuylova, 11.5., and A.A. Mayer. Petrcgraphic Investigetion of Processes )
Occuring During hAnnealing and Cooling of Ceramic Materials. <0

Grushke, G.A. Intensifying the Process of Drying Facing Tile During Radia-
tion ileat Exchange. 32

Futt, Yu.M., and V.V. Timashev. Stability of Solid Sclutions of Calcium
Alumoferrites With Increased Temperature 46

Card -/3
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Vorob'yev,Kh.S., and X.A. Vorob'yeva, The Effect of Certain Admixtures on the
Physical and Chemical Properties of Magnesiafich Purtland Cements. 52

Gil'denberg, Z.G., and R.I. Benderskaya. Actlvating Cement by Grinding in
Vibrator Mills 59

Kuznetsov, A.M., and Ye.S. Kovalev. On the Production of Aluminous Cement
by Sintering in Rotary Kilns. 70

Matveyev, M.A., and A.I. Rabukhin. New Method for the Preparation of
Pulping Rolls 78

atveyev, M.A., and G.V. Gerashchenko. Increasing the Strength of Quartz-

Cement Pulping Rolls 82

Butt, Yu.X., and A.A. Mayer. Quartz-Lime Interaction at Temperatures Below 66
1000

Satalkin, A.V., and 0.V, Kuntsevich. Some Problems in the Production of

Silicate-Calcite Materials 100
AVAILABLE: Library of Congress
' i & ™/1sb
Card 3/3 5-18-60

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001550620002-0"




"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001550620002-0

AT Fae : BT T e SRR R ORI R D) SR

SIL'VESTROVICH, S.I.

Properties of fluoride and phosphate opal glasses. Silikaty no.1:3-13
'59, (MIRA 13:2)
(Glass research)
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Glaoses with higher L.Lrohc'lnesfz.. Trudy MiETI noe27:23-37 159,
(MIZA 15:6)
(Glaes)

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001550620002-0"




"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86- 00513R001550620002 0

TEL g et s e S e Y R e Al P DYl g B U mmﬂ S i hl L I S L

LITAYGURGIK, dY, I 1, .JIL JM OVICH , S

Effect of the glassy phase on the process of sintering and rroperties

of corundum materials, Trudy MKHTI no.27:38-44 %59, (MIRA 15:6)
(Corundum -Analysis)

L s S SRS S I -
s = E = v i -

.. w - W
L BRI RISt el 2 W 3 Kiitid —"—"_‘T'r—'v :‘Bi:ﬁ'lf_l’f" hbER Nz‘.‘:?!{;? e L Em!ﬂ'. SRV lk‘ By ” Mﬁ:‘-&qﬂ%ﬂ DO R TR S

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001550620002-0"



"APPROVED FOR RELEASE 08/23/2000 CIA-RDP86-00513R001550620002-0

SRR LN T R I S R TR R ORI LR RRANA IS D W b At AR Er RGNS AT

SIL'VEL}THO'JICH, S,I.; RABIIOVICH, Z.H.

btruct. re and properties of fluor and phosphate opal glasses, Trud
HEHTI no.27:78~-97 159, (MIRA 15:6§
(Glass research)
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Sil'vestrovich, S, I., Boguslavskiy, I A. 50V/20-125-6-46/69

Increase in tha Strength of Glas@sas a Cecnsequence of Its
Treatment With OrganosiliccrnVCezpounds

Doklady Akademii nauk SSSR, 1959, Vel 129, lNr 6, pp 1362 - 1365
(USSR)

The low value of mechanical strength of glass as compared with
the theoretical gtrength computed from the values of atomic
bonds is due to the inner structural defects as well as to the

ultramicroscopic surface cracks (Ref 1), The authors investi-
gated the possibility of increasing the strength of glass by
simultaneous chemical and thermal treatment. The glass surface
wag exposed to the chemical effect of ocrgancsilicon coapounds
combined with various methods of heat treatmen®. The test ma-
terial was indugtrial window glass of the Jortkovskiy steklo-
zavod (Gor'‘kiy Class Factory) with the compcsition (in %):

510, 727 AL,0, T.43; Fa,0, 0.12; Ca0 7.37; Mg0 4.03; 50, 0.38;

Nazo 14.72. The glasg samples were parallel epipeds, thickness:

6 or 3 mm, width: 6 mm, length: 42 mm; all facets were ground
and polished, The limit of the bending stress was 5.! kg/hmz.bf//

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001550620002-0"




"APPROVED FOR RELEASE 08/23/2000 CIA RDP86 00513R001550620002 0

Increase in the Strength of Glass as a Consequenze of
Its Treatment With Organosilicrn Conpounds

The samples were rinsed in a weakly alkaline solution and allow-
ed to lie in a 5% HCl solution for 30 minvtes at room tempera-
ture, Pores and a very fine silica filn were formed on the sur-
face by partial leaching. This favors the combination of the
later-formed polymer film with the glass, At first, the glass
was kept for 5.15 minutes in monomeric corgancsilizon compounds
diluted with benvene. Then the sanples underwent thermal ireat-

ment between 200 and 650° ard were cocled in the air. Thug, the

nentioned polyner [3102] gurface filn waeg te be formed, Figure !

shows that the glass was best solidified ty sirnngly conzentrat.
ed (C H ) SiCl, and C;ZISS*CI3 solutisns erd a heat treatment a%

650 ”he “olywer filin "cements" ths glass surface and, apparent-
ly, closas tne micrecracks., The mechanical stranbfh of *hs

glags was doubled by heat treatment at 20(- 3007, and trebled

at 650°, Noreover, the glass was chilled in anorganosilicon
liquid., The glass samples were heated to rollification in the
furnace, and *hen rapidly dipped into = liethylpclysiloxane
liquid with increased heat resiastan<e. Previsusly, the 11QUide//
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Increase in the Strength of Glass as a Consequence of S0V/20-125-£ .46 /69
Ita Treatment With Organosilicon Compounds

ASSOCIATION;

PRESENTED:
SUBMITTED:
Card 3/3

had been heated to 200°, 180°, 160", 140°, etz. The chilled
samples were dried at 200°. Figure 2 shows that the strength

of the glass increases rapidly due to this hardening. This in-
crease depends on the temperature difference At between the
heated glass and the hardening liquid. 7ith an optimum /\t, the
bending stress of the 3-mm glass increases 1% times, that of the
6-mm glass even more (Fig 2). The inner residual stresses are
only slightly higher than those in the usual hardening of glass

in the air. Thus, the increased strengih of the glass hardened
in the above manner is, abcve all, due to the effect of the
polymer film ("armor"). The new methnd has numerous advantages.
The name of A. F. Ioffe is mentionad in *the paper. The authors
thank Profesuus i. 1. sitaygorddskiy for his interest in their
investigation. There are 2 figures and 8 refevences, 7 of
which are Soviet.

Yoskovskiy khimiko-~tekhnologichaskiy institu* im. D. I, ¥endeleyevs
(Xoscow Institute of Chemical Technology imeni D. I. Mendaleyev)
July 24, 1959, by P. A. Rebinder. Academician

July 22, 1959
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AFANAS'YEY, A.N., kand.tekhn,nauk; BAS0V, N.I,, kand,tekhn,nsuk; BELO-
YITSK1Y, A.A., inzh,; YESELOVSK1Y, V.S., doktor tekhn.nauk, profe;
GOARLIK, B.I1., knnd.tekhn.nauk; DORONENKOY, I.M., inszh.; ZAK, o.L.,
inzh.: IVONIN, V.I,, inzh, [deceased]; KLINOV, I.Ta,, doktor tekhn.
nauk, prof.; LEVIN, A.N., doktor tekhn,nauk, prof.; LEVIN, S.N.,
kand, tekhn,nauk; LEPETOV, V.A., kand,tekhn.nauk; LEONT'YEV, N.L.,
doktor tekhn.nauk, prof.; LOKHIHA, P.I., kand.tekhn.nauk; MATVEYSVA,
L.¥Y., inzh,; MIXHAYLOV, A.N,, doktor tekhn.nsuk, prof.; MUDRIK, Kh.l.,
kand,tekhn.nauk; PERLIN, S.M., insh,; SALAZIN, K.A., kand,tekhn.nauk;
SE'@RO’_ICH. S.I1., kand.tekhn.nauk; SOKOLOVSKAYA, S.I., kand.
tekhn.nauk; KHRNKIN, A.A,, inzh,; THUKHRYANSKIY, P.N,, doktor tekhn,
nauk, prof.; SHEYDEMAY, 1.Tu., kand,tekhn.nauk; YASHUNSKAYA, P.Il.,
koand.tekhn.nauk; POGODIN-ALEKSEYEY, G.I., doktor tekhn.nauk, prof.,
red,; RYBAKOVA, V.I., inzh., red.izd-va; SOKOLOVA, T.P., tekhn.red.

{Handbook on materisls used in the manufacture of pachinery] Spra-
vochnik po mashinostroitel'nym materislam; v chetyrekh tomsakh. FPod
red.¢.I.Pogodina-Alekseeva. Moskva, Gos.nauchno~-tekhn.izd-vo ma-
shizostroit.lit-ry. Yol.4. [Wonmetallic materisls] Nemetslli-
cheskie materialy. Red.toma A.N.Levin, 1960. 723 p.
(MIRA 13:7)
(Machinery industry) (Nonmetallic materials)
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AUTHEORS: gil'veatrovich, S. 1., Boguslavskiy, I. A-
TITLE: The Use of Organosilicoﬁ‘Compounds to Improve Nlasse :ro_.eriies

pERIOnIc:L: Stekle i keranmika, 1960, Nir 1, pp 7-12 {'33R)

LMSTRACT: The authors of the present paper studied the influence of
organosilicon compounds on glass properties. In their investi-
gations at the Chair of Class Technology of the Moskovskiy
khimiko-tekhnologicheskiy ingtitut imeni Mendeleyeva (Moscow
Ingtitute of Chemical Technology imeni Mendelezgy) they tried

than it was done in previous papers by A. P. Kreshkov, M. G-

CIA-RDP86-00513R001550620002-0

to study the physicochemical glass propertics more thorough1y<::::>

Yoronkov, and B. I. Dolgov, A. Ya. Xorolev, L. M. Vinogradova.
The investigations dealt with the hydgpphobic nature, the
chemical stability, thermal stabilityVvand machanical strength
of glass treated under certain conditions with organosilicon
compounds. The investigation results are given in figures 1«6
and in the table. The mechanical strength of glass ig increased
by the elimination of surface cracks as was shown in the papers
by S. N. Zhurkov, G. 1. Bartenev, A. I. Ivanova, M. S. Aslanova,
and P. A. Rebinder. In conclusgion, the authors state that a
Card 1/2 high increase in the strength of glass hardened in an organo-

A
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BOGUSLAVSKIY, I.,inzh.;

Tekh.mol. 28 no.4:5 '60.
(Glasa, Safety)

Reinforced glass.
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S.,kand. tekhn.nauk

PR,

(MIRA 13:11)
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AT g1 Veastravtzh, S I, Cardidane of Techni-al 8zlences, Rabinovi:h,E.M.
i —
Ayt
TITLE: Tiag:iikesCryctalilne Maririals
TERTILOTTAL Zrurnal veesoyuznege khimichsskozo obkzn~hes+tvz im D, 1, Merdelzveva,
TERTLDUTAL LY. VRSSO0V Z h
SO60, Vol. &, Na. 2, ro. 186-191

AT G1la35)1ke-crystallins materizle are cb<ained bj introducing special
‘m"w“‘f'" witn 1 Jryssil latnice similar o that ¢f *ne zsparating crystallinz
S e -;; £ There ars ‘W3 hypés of mlrerallzzrs: cclloidal dyestuifs
itQ'yAag‘Au/ s dameevras {F, , Sn0.). OTollotdal dyeztuffs are in‘roduced

-k v g i > ‘
i"‘; ‘ﬂ: u‘: = with a radul 1ng agent %:ar';r:c azid, =43,) and tin dioxlde

. Y o T s - ~1 > a2 paduzed
oro3narncous oxlds T« 15 aszsumed tha* the coprer, g-:a‘and z2ilver lons auf‘= r &
¢~ peut-al atomz. Tin dioxide incrsases “helr solubllity. Recsnt 3 y glasses Y @
arsaty 23 wmich gre serzitive So ularaviols=t radistton (Refs, 25-32), The rieutral
\g‘j-“; m.; rmoa latent image ard ars gimillar o gansibividty centers in phote-
sCo3 2°0Mm3 form a atent (mMARS . ) ° T
zraprt: lzinns ninde a-“1on of ligh% (Ref, 24}  A- nighsr kalding tsmp=va
sraplbic sma,Finns Tinae alio z = =" T lizasion of
ST e ocglinttal rsIomEe TSLURTS C het;cge_...;- 1TIs -‘ -.;- M
the s1ltoates Tn= € haterogenzous r¥shailization gf s1lizatzs in

‘ 2

Tawd 1’/?
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3/963/60,/005/002/005/006
Glaszalike-Trystailine Materials ACO3/A001 é{
ers from the zame prc:ess in light-sensitive glasses.
e lons peretrate into the silicon-oxygen frame,
i forming a -complex anion, Under the condition of fas! cool-
«1+uticn of fluorine bty oxygen proceeds incompletaly. The
1s ‘nvarsely prcportional to the size of the anions
e : z re-tly proportional %o the solubllity of fluorides, The behavicr
of obrer dampsrs (TJOQ, SnOa) in the glasses is studied to a lesser degree, The
szumptionz menttonad“wer2 Studied in the crystallization of some fluorine-zontaining

a'asses moiten in a kerosens furnace at 1,550°C with a holding time of 4 hours. ,
The zcomposition of the glaases is cifedoin a tabla, Glass 31 starts astively '//
arystallizing a% 700°¢ glass 81 at 800°C and glass 101 shows almost no signs of L/
~rrstaliization ab 80066 The strength of glasses 31 and 8! increased by 3-4

tihas to 33 kg/mm2 as a resul®s of the srystallization, The curves of the iso-
+narmal change of the volumesmic welght during ¢rystallization were alsooanalyzed,
The analysis of roentgenograms showed that fter a 6-hour holding at 750 C tha
formatloh of muscovite type crystals 1is observed in glass 81, Endothermic effects
on the heating curves of giass 81 are explained by the melting of fluorides, The
study of .the low-temperature stage of thermal greatment shows that the holding *ime
2+ 750°C =mould not exc2ed 12-14 hoirs, at 800°C 7 hours, ¢~c, There arz L figures,
1 taéle and 50 referances: 35 Soviet, 11 English and k Gernan,

rcard 2/2
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KITAYGOHODSKIY, I.I., doktor teklm. nauk, prof.; KACLALOV, N,N,, prof.;
VARGIN, V.V., doktor tekhn. nauk, prof.; YEVSTROPYYEV, K.S.,
doktor tekhn. nauk, prof.; GINZBU:G, D.B., doktor tekhn, nauk,
prof.; ASLANOVA, M.S., doktor tekhn, nauk, prof,; GURFINEEL!, I.Xe.,
inzh.; ZAK, A.P,, kand, tekhn, nauk; KOTIYAR, A.Ye,, inzh.; PAVLUSA-
KIN, N.M,., doktor teklm. nauk, prof.; SENTYUEIN, G,.G., kand. tekhn.
nauk; SIL!'VESTROVICH, S.I., kand, tekhn. naulk, dots,; SOLIKOV, F.G.,
kand. tekbn, nauk; SOLOMIN, N.V., doktor teklm, nauk, prof.; TEMKIN,
B.S., kand. tekim, neuk; GLADYSHEVA, S.A., red. izd-va; TEMKDNA, Ye.L.,
tekhn, red.

[Glass technology] Tekhnologiia stekla, Izd.3., perer. Moskva, Gos.
jzd-vo lit-ry po stroit., arkhit. i stroit. naterialam, 1961, 622 p.
4 (WIRA 14:10)
1, Chlen-korrespondent AN SSSR (for Kachalov).
(Glass manufacture)

oin <

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001550620002-0"



‘ "PPROVD FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001550620002-0

< SRR S—

it Rl o S

31611
8/053/61/006/006/004/006

A05T/A126

AUTHORS ; Kitaygorodskiy, I. I,, Professor, Sil'vestrovich, 8. I., Candidate
of Technical Sclences

TITLE: The problem of increasing strength and heat resistance of glass

PERIODICAL: Zhurnal vsesoyuznogo khimicheskogo obshchestva imeni D, I, Mendele-
yeva, v. 6, no, 6, 1961, 635 - 642

TEXT: A discussion on the improvement of glass properties is presented with
a review of corresponding literature and some experimental results of the present
authors and others. Pirst were discussed glass properties in general, and then
existing methods for the improvement of the strength and heat resistance of glass,
The practical strength of glasses is effected by several factaors, which have to be
considered separately, 1. e.: 1) the characteristic high brittleness; 2) the
non-oriented and heterogeneous struocture, and 3) the formation of defects on the
glass surface during production and use. Various authors demonstrated that the
brittle rupture of glass occurs in two stages (first slow, sezond quick) caused by
the formation of fissures forming so-called "steps" of brittle rupture, In a
series of investigations there was proved the existence of a micro-hewmogeneous
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structure of glasses, which is mainly influenced by the chemical nature and the
conditions of thermal treatment ("thermal past") of the glass. This effect is dis-
cussed in the paper by G. G. Sentyurin (this Journal, v. 6, no. 6, 1961, 643).

The structural micro-heterogeneity 1is specified by the type ot structural liinks

and the chain skeleton of the glass. Heterogenelties in glasies can also be effeci~
ed by technological processes; defects in the glass surface are of great importare,
Also characteristic for glasses {s the definite effect of the scale factor on .
strength and thermal stablility. Observations made by N, K, Dartev [Ref, 39: Some
mechanical properties of glass surface layer, Dissertation,,lnstitut kxhimii sili-
katov AN SSSR (Institute of Silicate Chemistry AS USSR), L., 19521'revealed that
this effect varies with the chemical composition of the 5lass, proving thus conclu-
slons on the influence of the chemical composition on typ andi degree of structural
micro-heterogenelties. and surface defects, The present authors suggest the follow-
ing trends for the jmprovement of glass properties: 1) Further improvement of the
nature of the glass, 2) strengthening of the surface of industrial glasses, apd 3)
development of new technological principles and methods for tae manufacture of
tough and heat resistant industrial glasses. Evidently the influence of the chemi-
cal composition_can be developed in some cases directly. in others indirectly, and
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sometimes it is covered by the effect of other factors. Investigations of the
present authors [Ref. 49: Trudy MKWTI im, D. I. Mendeleyeva, v. 27, 1959) showed,
for instance, a definite effect of the chemical composition of the glass on its
microhardness, The possibility of improving the strength and heat resistance of
glass by changing the chemical composition is also proved by results obtained by

I. I. Kitaygorodskiy et al, [Ref. 49; Trudy MKWTI im. D. I. Mendeleyeva, v. 27,
1959; Ref. 51: Steklo i keramika, no. 7 (1958); Ref. 53: DAN SSSR, 118, no. 2
(1958)], S. K. Dubrovo, and Yu. A. Shmidt [Ref, 50; ZhPKh, 30, no, 4 (1957)1, 1.

D, Tykachinskiy et al. [Ref, 52; Steklo 1 keramika, no, 6 (1956)], K. T. Bondarev
et al. [Ref. 54: ibid no. 4 (1960)], and M, A, Matveyev, and I. N. Semenov [Ref. 5:
ibid no. 9 (1958)] with chemical laboratory glasses of the typeXC -16 (KS-16),

KC -18 (KS-18), glass with increased microhardness, glass for tibes and insulators
type 13-B (13-v) and other special glasses, For the strengthening of the glass sur
face some original methods were developed by S, M. Brekhovskikh (Ref. 56: 3teklo i
keramika, no, 7 (1960); Ref. 57: Steklo, Byulleten' in-ta stekla, no, 1 (1961)]
and 5. I. Siltvestrovich, and I. A, Boguslovskiy [Ref. 58: DAN 3SSR, 129, no. &
(1959), Steklo i keramika, no, 1 (1960)]. Most developed are at present thermal,
chemical, and UYhermo-chemita) meinods of 32255 Burface strengthening. A method

of thermochemical treatment of the glass surface with silico-organic compounds was
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developed at the kafedra tekhnologii stekla i stekloplastikov MNTI im. D. [. Men-
deleyeva (Department of Technolopy for Glass and Glassreinforcec Plastics "Moscow
Order of Lenln' Institute of Chemical Technology imeni D, 1. Merdeleyev), This
aethed was also used by 1. A, Boguslavskly [Ref, 69: steklo i keramika, no. 9
(29’10)] to increase the heat resistance of industrial glass. Trere are 71 referen-
cony A8 Soviet-bloe and J3 non-iGoviet-bloe.,  The references Lo tne 4 mest recent
Enitlish-language publications read as follows: W, Thomas, Phys, a, Chem . (Glasces
(U. K.), 1960; 1. Warshaw, J, Am, Ceram, Soc., 1960; R. Mould, J. Am. Ceram, Soe,,
i%,0, F. Ernsberger. Phys. a. Chem. Glasses, no. 1 {1960),
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[New kinds of materials in engineering and industry]Novye ma-

terialy v tekhnike. Pod red, Trostianskel E.B., Kolacheva,

B.A,, Sil'vestrovicha S.I. Moskva, Gostoptektizdat, 1962.

656 p. (MIRA 16:2)
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AUTHOR: Kitaygorodskiy, I. I.; Sil'vestrovich, S, I.; Firsov v 83 |

TITLE: Strengthening ongluu\{by hardening in molten mdtsl |4

SOURCE: AN 5SSR. Doklady®, v. 158, no. 3, 1964, 582-585

TOPIC TAGS: glass heat treatment, glass hardening, molten metal
treatment, glass strengthening, sheet glass, Pyrex glass

ABSTRACT: A nev, more efficient method of strengthening glasses

having varied thermal expansion cnefficients has been developed and
investigated. The method consists in heat treating (hardening) glass

in lov-melting molten metals such as wood alloy or tin and then :
leachingit with hydrofluoric acid, Dats from bending tests indicated
that glasses wvith high or low coefficients of thermal expansion :
(coumon sheet glass and 3C-5K or Pyrex, respectively) can be greatly
strengthened by the new method. An especfially high {ncrease {in .
strength vas achieved in thin (1.3-mm) sheet gless and in the heat- ..
reni-tan\; glasses, as compared to the heat treatment with the most
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efficient liquid Polyorganosiloxane. Data on comparative degrees of |
hardening for Pyrex glass indicated a much highar strengthening '
effect for the treatment with wood alloy than with the liquid poly-
organosiloxane. This fact {is explained by the futense and uniform
coolingof glass in molten metal, Such cooling s achieved because
of the high thermal conductivity and very high bailing point of the ]
metals, which make possible a high-temperature (5%0=1000cC) treatment :
resulting fn limitation of thermoelastic strain in g8lass products,
igher strenget in glasses having
pplications (Pyrex, common thin glass) is men-
tioned. Orig. art. has: 3 figures and 1 table,

ASSOCIATION: Hoskovskiy khl-lko-tekhnologlcheskiy insti{tut im.
D. I. Mendeleyeva (Moscow Chemical~Technical Institute)

SUBMITTED: 24Apr64 , ENCL: 00
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| SOURCE: Ref. zh. Khimiya. 8v. t., Abs. 2480 6

Alrmon:' Kitaygorodskiy, I. I.';' §i1'vestrovich, 8. I.; Firsov, V. M. v

, s
B TITIE: A study of the strength of glasses quenched in liquid pglyotgmosnoune. ‘

CITED SOURCE: Tr. Mosk. khim.-tekhnol. in-ta im. D. I. Mendeleyeva, vyp. 45,
1964, 145-153 ‘

TOPIC TAGS: glass strength, glass quenching, glass hardening, quenching fluid,
polyorganosiloxane, polyethylhydrosiloxane, laboratory glass, electrovacuum glass -

TRANSLATION: This article presents the results of the first stage o & study g
the strengthening of industt‘zfal chemical taboratory glasses (8-34 and Ta-32)/4nd
electrovacuum glasses (BD-1"and zs-sxz,Hhe compositions of wiich are given, by :
i quenching them in polyorgagosiloxane (liquids No. 2, 4 and 5) and polyethylhydro- |-— .
siloxane (liquid Q(Zh-%}g(;.quidsvwhich differ in their mature, properties and -

cooling capacities. The degree of hardening of the glass samples (rods with a :
circular cross section) was determined by means of a special polarimeter as the —_
rods were illuminated in a direction perpendicular to their longitudinal axis. 1

!
i
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Akademiya nauk SSSR. Institut geografif é_,?,

. Division of the territory of the U.S.S.R., into districts according to

basic erosion factors (Rayonirovaniye territorii SSSR po osnovanym
faktoram erozii) Ed., by D. L, Armand. Moscow, Izd-vo "Nauka", 1965,
233 p. 1llus., biblifo., 1500 copies printed,

-

TOPIC TAGS: soil science, underground water, eroslon, geograpical
regionalization 12,55

"PURPOSE AND COVERAGE: This book was compiled by staff members of the
Institute of Geography, Academy of Sclences usgg. under the direc-
tion of S, I, Sil'vestrov It deals with the fegionalization of
the USSR on the basis off%the main factors of soil erosion. The mos
important principle in regionalization was the doatermination,
characterization, and evaluation of the geographic conditions in
connection with the process of erosion and the countermeasures.

Therefore, the regionally defined units (phytoclimatic zones, low=~
land andmountainous provinces, agricultural regions) made it

i
?
i
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possible to classify the territory consistently, not only on the
basis of the forms of erosion, but also by the type of necessary
antierosion measures, 'The book is intended for scientific workers
and speclalists in agriculture, forestry, and water management,
as well as for teachers and students in these fields . There are
133 references, all Soviet, ‘ :

TABLE OF CONTENTS:
(Foreword) S, I. Sil'vestrov == 3

Introduction. S, I, Sil'vestrov == §

Principles, plan, and network of regionalization. §S. I.‘;iLquszrcw
Sil1'vestrov =~ 11 '

|
H
|

‘ Zones and provinces., §, I, Sil'vestrov ==~ 20

'Agricultural regions. S8, I, Sil'vestrov = 38
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Comparative evaluation of the effect of basic factors on erosion.
S. I, Sil'vestrov -~ 58

| Characterization of regions by basic natural and economic conditions,
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Sudden abdominal accidents caused by ovarian hemorrhage. Cesk,
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